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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the Apposition of a fatty acid bound 
to a lipid. 
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in *n # 

nfcii^K.tf<£©ttto#& 

1EfF&KM^ (if£0 TOT"?^ • (Santaren, J.F.et al., Biochim. Biophys. 
Acta, 687:231, 1982) 0 

(iiWCtl^D >iCi^^Ti£ig^-^o M^-tfx 'J -/-;Hfci±18:2A9, 12i 
CH,(CH ! )< CH=CHCH 2 CH=CH (CH 2 ): COOH 
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■tv-Jls (PG) ©&-e*^ m®<D&&&W®&mi)<PG<Dm&&lz.£2>Z£ 
(Murata,N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) s t tz P G©^flffl^A<I^i:$tt £ ? V * u 
-;l/-3-'J>l!7i/;l/h7>X7 x5-i? (JKTATase) CDSlSiRttJC J; o 
T&i6 t>;ft,T^£ C £ (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata.N., Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195, 1988) i)<& < tlT^ fc 0 

^ATaseite^^^^'riic^A • Zmt&Z. t\z±iQ PG©^fP^a#«^T 

C T#fFfcBJl : PCT/JP92/00024, 1992) 0 L^U ATasete5t;0*t$fEp 

L, (C^^©ATase?:*l^^-^^:a^$-ttfc<i: LTt. F*3£tt©ATase <!: 

0J;Uf> fF^L/c^Kfeg|^/<3©9>->D-i'^^Xi-CDATase<&ftfe^* 
{Cfg5!LT^3* o->©3l©P G©t&fD^a^a(i^28%7?^«9 */<=i^& 
ft£IO$>fo8%'J>t£^t)<. Zi-Xi-mZLft*.*) *>#J8 fritz (PCT 

#fFHiIl : PCT/JP92/00024, 1992) 0 

S£{C. -SSCT'^Xf KTfFbtL-S7>>;I/-ACP «±{C16:0-ACP<hl8:l-ACP 

kU6:0-ACP^18:0-ACP©«iJ-£;&n8:l-ACPJ: «9 d i (Toriyama, S. 

et al., Plant Cell Physiol. , 29:615, 1988) 0 £ 9 ^CM^lr^^^CDATase 

ffi^lOS^^^^fifeLT^^Ii^ClllSfl^im^LT^a (Murata,N.et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 t.tzv >M~Cli, 

mmnizm&Ltzimme>*mumtt. mmz&&itzmmmtt&mit-?zB 
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^Atlbttft^Anacystis nidulans (giJS Synechococcus PCC 7942)te{£zgjRg 
#-e*S^ (Ono.T. et al.. Plant Physiol. , 67:176, 1981). 2 oJ^LkAft £tl& 
Synechocystis PCC6803 ttffifi»ttT?*S C t&tobtlT^tz (Wada,H.et al. ; 
Plant Cell Physiol. , 30:971, 1989) 0 

tit. ?ymz.&vMm&o*mu\mmt, -r^xmM^&ntL, mm 

IC*§£Lfcffiffi»K-fi*S£**A-rSo fife^T. 5 >lgtel6:0/16:0-:fe<fctf 
18: 0/16:0- ©fi&fa# : FS^t>tt<5IBI]i§K© P G, SQDG. MGD G&<fc#D 
G D G©ll&a&»»Ccis-aO— Sfe^**A^5 C tt)^W?*1bZ (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 frfrZ>&\*!& 
m&X&fattMnt LTs XxTa^;U-ACP (18:0-ACP) © A 9 (fclcrJM6£* 
*A"^5***WLx —3.16:0/16:0- *>"f ^{Cffffif * 18:0/16:0-) 

©i&fQ^^S^ ^i5PGt<tt/SQDG #£j5fc £ ti S <h % * ft t> OllSf & 
LTci s-H © - &^A L ft I. £ * £ < » t£ h tb h 0 

Synechocystis PCC6803 © A ^ft^l&ftHkii^itfe^Anacystis 
nidulans{C^A • HS^-frSC t«c«k t)**Anacystis nidulansiciifltft Lttli* 
16:2A9, 1243 X 0*18:2 A 9, 12£&££-frS Ci A<^It6T* «5 > LT**I 
fi«Stt"C*5Anacystis nidulans£&a&&^(hlE&Wtre&3 C id<^$tl 
(Wada.H. et al. , Nature, 347:200, 1990) 0 
:ti^tt:7 >H©^fiSfa^k»*0 9 A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) :J8 «fc A 12& (Wada.H.et 
al., Nature, 347:200, 1990)^lSfDft**O«fi?*<flJt#$tlTlf^<So L^U A 
9 fl[{C-miS^*<^A$*l"C^tttf tltfs A 6 ttfeJ:^ A12(t^ttftft**tt, 
^ft^ftA GtiLt A12GLttm%Uli-?>Ctt l *-e%te^o ttz, A9&£A12fe 
t h IZ^mMl Z tlX ^ tt tt tl\f A 15tt*l&«tf (i A 15ft Sr^&ftMkl*- S 

4&tcl*ALf&£$-frfttf. K*tt«B{w*stf S<&ft^?8^a*fiT$-li-. *©*£ 
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win, 

±E1 WHAM'S Anacystis >IO^rV A 

DNA^&A9tt*i&afl:#*£:3- F«itfc^£? d-->**U 
*m&&AjK'< ^-DNA «r»fcSL mUf-D N ATI MI&£?E!g$Elfe 

5:i«U #fgHJ3£^J&£-£SlcMort: 0 "fttfr^ *»!BH\ JBiTo* 

(2) jteH{cfif^LfcjBi»»©A stt^isa^-rsstt^wr*^ 

(3) ffiKtc«^Lfctti»»©A 9&*^iaa^-r5Stt**i-s^>/^K^3 
- K^sae^E^#^3 {ciH«o«asae^j^trDNA«T*5{i)»cie«o 

(4) d)7!»5(3)o^i" tid^cieii©afi^FXttSKafi?©-aj^$t?# y 7 ^ u 

(6) (5)JCE*©*«!IIBia*^b*-frT*l«lft:«:ll^$*5 d tZftWif? hW.m 

(7) (Dj^staxo^-rn^icEiioaeT-xttSttae^o-fip^^t?* 'j^u 
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% 1 mt. des 9 var Bfrfrao- KtS7; 7 &IE?"J t v X © * -f T p >f ;l/ 
-CoAWfttffc** (MS CD 2) 07 ^ J nW3\(DftM*7Ft o El^T'M^ 

^2l23te\ des 9 var VftK^-fu-zf tLT^ Anacystis nidulans ©y/A 
H3E!iis A 5. A15feJ;^pl5X0>r HDNAHfinOffiSBBft^^o 

fMEK2> des 9 nidi XOXfT n >f C o A^f&ftMbS£#g (MSC 
D2) ©T i y»EW©ittt**i"o T ^ y®E£?iJ©lt&(*f§ 1 H£E«fc:LT 

(Kaestner, K. H. et al. , J. Biol. Chem. , 264:14755, 1989) . 5 v h ( 
Mihara. K. , J. Biochem. , 108:1022, 1990) K-tf®*-© ( S t ukey, J. E. e t 
al., J. Biol. Chem., 265:20144, 1990 ) <DXt7 u ;U- C o A*iSftMbl**©ft: 

L tzmifimcD co 3 tt©;Fi&flHbB* (Yadav, N. S. et al. , Plant 
Physiol., 103:467, 1993) «£< S&LT^ttl^o *¥£W3&fc¥& 
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\^htlhz> >Ml*&lzm.feZtlir, M^tfAnacystisS. SynechocystisJS> 
AnabaenaJI3MCJlt£5>^£W£C<b;on?£S 0 JBTFOSfifcJ: *K ' 

S^ttftOtefD^S^^a^SfcfeJCttAnacystisM (Murata.N.et al., 
Plant Cell Physiol., 33: 933, 1992 „ CC^f 1 M©5 > 

I) ©A9 fe^^b^^©^^AnabaenaMS.Z>*SynechocystisS©^ J: «9 & 

f ^^>"&n Synechocystis PCC6803 iAnabaena variabi 1 isTti^ ^©MlUK 
©{5«fc^^*/6^'sn-l<^:sn-2(C-€•tL-rn^^l^[18©^^ (C18) i^^l60Hia& 
M (C16) £*§£LT^5 (Sato.N. et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©icftLT. 
Anacystis nidulansTte & £ if >0<sn-l <!: sn-2£ k {c C 16<£-$t^- LT^S ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27:1593, 1986) 0 t£-oT. Anabaena 
<t Synechocys tis©A 9 ft ^&fttf tlfc& tt±ll 18 : 0/16 : O-©^ «£g!R £ L T 
sn-l©18:0£l8:lA 9 tC^fP^-TSStt^W-rS i.St>nSo CtUZttLT 
Anacystis©A 9 &^tefD^k»*ti±JC16:0/16:0-©^a**K <fc LTsn-1© 
■ 16:0*16:1 A 9 JC**&faft*£gtt£tf«iS:fcttSo i^HMt^JC^ 
< m£*l£fi&?Q# : ?SJ0<16:0/16:0--Zf&.5 C <t^t» RS^ffittOtefD^S*^ 
SSftHtf- 5 » fw teAnacys t i sM © A 9 &*tS?Df fc»*<D (5 9 *<Anabaena*j «fc 
Synechocys tisl!©I*&<l; «3iSi2n?& 5 0 

>K*>^T0*Rft:-3T^TEI— ©tfU^f- K* = - Kt*uiOT?g5il 
Sttfc*£tf *>©"*?* *o *^BJjt^tt> itCDNAttt LT©a(*W®«S* 
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TiiSCffl ^ £ft£ t©^flf 5 C i^'TS So mW^J^lt, A DASH II 
(Stratagene)^©? r — S> ; PWE15 (Stratagene)l£© 3 X ^ K ; pBluescript 
II(Stratagene)^©7y-i^ Ym^^f h Z £&T*£ £ Q ±ie^^^ — *<Dm 

J\}<D-^ Cmz-tt. S(U K©MSCD2©7 Wg?I5?iJ#^26O^£2950-SB£ig 

- hj£ (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^M13 7r-^ffl^ 
-5 i>-r:*-**>7 * U*f- Kil**i£& (Messing, J. et al. , Gene, 19:269, 1982) # 

(J. Bacteriol., 175:6056, 1993 ) IC^oTffoCi^^o 
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-s atRWflSffi«*3- SDN Alls «IR^©<S»^f- K*3- K-t* 
DNAliU ^B^ita^X^^MWit^O-^^^^A 9 (fc^i&fitftStefcW 

tt*>\ *»Mjte?^©ae : P*Affl<^^-o*ri6»*tL-ct4jii!t 

NAIIiim fl]*.^^ K-JO'J^o-x - 1 , 5 - — U vK*;l/»K+->5 
— tf©/Jvtr7^---y hae^SKfe^^^^ K*3- KtSDNAfit LTfiF 

tt«jiHeia^oaife?#A*^i lti4> ji#&*D©;s-&. r-punt 

genetic transformation and gene expression; a laboratory manual", Draper, 
J.et al.eds.,Blackwell Scientific Publications, 1988J §S#<0:£&£ffl 
jT-jCi^^^o -ecD^Jt LT(4> MHTfe^f'f^^l.^m 

- •> 3 s ^«jxfi/>/'j a * o > s> * ? •> a >te t* t><mf 

£ft£ 0 C^©3^ */<3*t0a£*S&?SMt4&fca*LTl4 N &fi£.tift% 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p.i525) % T-DNA±<Dmmmj&Mfc?&®*xmtsittL'<?*-$:mm?z 

$mU? ?-&(EMB0 J., 2 (1983) P.2143; Bio/Technology, 3 (1985) p. 629); 
/<-f* U ^-^(Bio/Technology, l (1983) p. 262; Nature, 303 (1983) 

p. 179; Nucl. Acids Res., 12 (1984) p. 8711)tt£j&<* *K Ctl £® l^-f ft©3r 

30>t>, 'j-7f^^*ftfflt5uiA<Jf*LW 

fia«»*s^tt^a* cm*. 1*2 5 to T-^*i^^^L^m> — 

(WAtf-aH) (^J^(df4°C) Tsfti&U ffi&^OMF. 0flx.tf3UD? 

CllJfe^Jl] Anabaena variabilis© A HtitfttfttfkB&tte?- (desA) ©_Uift 

Anabaena variabilis I AM M- 3 (jfcm^^W^^W^cfc *> # 
SO £s #jl00ml©B G -lH£*t& ("Plant Molecular Biology", Shaw. C. H. ed. , p. 
279. IRL PRESS, 1988) X'^mttZo 25°C. 1, 0001ux©£#*nFTr£$H20|Hlfi<!: 
H, 3te£H*£W3-ti-fco *«tt«:M"e5.000g_7?10^IHat^lB"r«C £ 
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ADNA^tSStStfcs ®#£50ml©A& (50mM Tris-HCl, ImM 
EDTA, pH8. 0) KiSLTft^Ls C i {C«k *) &W*VLWL®t LT0 

JRL/Co Rfc* 15ml© B& (50mM Tris-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 
sucrose, pH8.0) icMU B Lfc40mg© U A (Sigma) ^jta^. 
37°C-ei Lfco <^{C7 p P-r^--tfK^15mgi S D S £r$£iHJt:"£ 1 %5C 

k z & o \z.mz.zrcv \mmt? itz 0 <€■©&> Nacio<&i&gjg-eiMic/j:£ 

J: 9 K2jn*. v $ &fc20il©*nu*/l/A/-f V7; ;l/T;Un-yu (24:1) 

* ;l/T;l/3-;i/ (24: l){C<t «9StttB Lfc^s 7RJi{c50ml©i* y -;u£;!jn;L> 
ADNA^^^^^^l^^^^TIUJRL/Co ^©DNAW4!!«j*20inl 
OA*lc*frU NaCl*»fllS"^O.imcLx $ S» iCRNase*#***T*50mg/ml JC 
tt*«t-5^lP^ 37^1 iSFa'H y+a"*- h Lfz 0 Afo-emQLtzWM. 

£ic«fc$itlR«j£ LTEPRU 70%x* / -/I/-e8fe#&, 1 ml© A&Kjgfr L 
Anabaena variabilis ©Y^ ADNAMi Lfco 

& liAnabaena variabilis 6*©K«6lt»Cie^LA:BSl»»© A12fit^l&a 

No.3aF04) LfcRK Ai2tiL*&mmm&&?®±miz®m L-C*-Zf 

>'j-f-f^7^-A (orf) i<s4L, znt^&mmmtto 

l^(DORF*J;«i:i^^v *OORFODNA*tf®3«iOttS 
E3&Jfc£BLT. 4*©7 B -5-rT- (E?iJ#-f 5 ~E?iJ#^ 8 ) ££fifcU 
Anabaena variabilis©-^ ADNA^Hii LTP C R£frte o fc 0 

±ie4*©y7^v-©9^. ie^'j#-§-5 (h 6 izm^ntz^&mn^-t 

7>^-fe>xJi£=i- KU E?"J#-t6 t 7 {c^$n/c^SI£^ij(i|I|-©T $ y 

g-f ^©75 * -?-£gtf> If 4 ia®^5'f7-oa*^t7?PCR4ff<i: 
o/co RlSttx 100// l©SJE^t*cy5 >f v -£&20£ M. Anabaena 

l o 
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variabilis©^ ADN A5- 1 //gAftx GeneAmp PCR Kit (SMit) £flH> 
Xfttl^tZo ^OSiilii 95tJ (1#) > 45°C (1#) „ 72°C (2#) £ 
1 iJ--f ? A/t LT351M ? ;14t& o tZo IL, 1 1M ?;l/g©95°C(2 3 ft?a\t L 

DNA^I L##r Lfco ^Oil, 6 t 8 *l^i£g@g?iJ£WlJ- 

190bp) ODN AWif^'O Ki LT^tti$tL^o :©DNA (J£*T\ 

des 9 var <hM) «rtf-©M*$S£Klenow7 y 7* y hT»¥Mlt LfcSL 

5 KpTZ18R (Pharmacia)©SmaI Stf&ic? o-->/U I*DNA>>-y>t 

- (Applied Biosystems) zm^Ti&&ffin&'&j£.Ltzo nzntz&mmmzm 

v^X©Xx7n^;U-CoA^fiSfn'fk^^<!:W^^ffiinItt^^Lfc Cm 1 EI : des 
9 var mftfrzi- Kt5 7; J ^I^iJi^XOXxTu^U- C o A^&ftHfc 

»^ (ms cd 2) cdt ^ yiese^joik^^i-] 0 

ftfc, des 9 var ^R^v -Zf t LT. Anacystis nidulans©^ y A D N A 
yftmLtZo #J|5B8£SXho I , Pst I £ i t/BaniH I ©£■* &J£&Tffl l^T 
Jj&O.l/zg ©Anacystis nidulans©y J A D N A 2r#J8fr L> 0.8%T#a-x 
y/l'TOitD N A#rtt£#8i&s t^D^^l/y (Hybond-N + ; 
Amersham) y f -i > ^ Lfco ^ o-^DN AWMultiprime DNA labelling 

Kit(Amersham) £JB^T Ca-^P] dCTPTi^L/:, 6xSSPE[lx 
SSPBtelOmM'j >m&ffii& (pH7.0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S «k 
r/100#g/ml^«>>i|t?DNA^£ji££&#T55t:. V**^- •> g > 

LT^d-^DNA<!:> ^7*l/>£EfS£-£*:o *©^ > >7* U 2 x SSC 
( 1 xSSCtiO. 15M NaCl, 15mM^iy^^- h U ^ AD 15#& 2 & 

^-e0. 1XSSC4 3 T?40 < C. 15#£2[s]iS<i9 LTft^ t-F5^t^*77^- 
^ofco ^©S$m. ^#ft©ftMi£3t-eiZJ$rL 1 *ODNAIrfr© 

❖a<fciiJS*l*: (#2H:EI4\ No n(iyV ADNA^$tJPS^^-ei?J»f LT^ 

CHife^J2] des 9 var 8fr#-<t*§|n]ft©i^Anacystis nidulans^ y Acfi©D N 

l l 
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All© ^ u-=~y>7' 

Anacystis nidulans R2-SPc (*SC**»?aia4«!WISff «t Z) ftWQ 0% 
mi&ZXffJ ADNA©pfS!!«> Anabaena variabilis ©»££HaitefT o tz 0 
mmnZ®?J ADNA£Sau3AI-Cg&#$>(l:Lfc&. Molecular Cloning 2nd 
edition, pp. 2. 85-2. 87(Sambrook, J. et al. eds. t Cold Spring Harbor Laboratory, 
1989) ©^f&KftoT. •> 3»S5fi4gBST7?©aati^filtc«k Oft? 9 £ 
23kbpODNA»fn- ; &lHliRL^o CtL^BamHI iHindl I ITiM 5 A ^7 r 
-*J<9 9- X DASH IKStratagene) i-* d >*'L«, 7 7-^1^ 
«y i^^^LAnacystis nidulansoy y AD N A 5 *f 75 U -^lifco 
7-^7^7*7 'j-<£-*8§@P2392 iCiS&£-ti- N NZ YMig*i£Aft*:iS@^ 
15cm©»> + -^{ct^T^^1075<i©7°5-^^B^$-l±^^s r-fo^> 
"7*l/> (Hybond-N + ; Amersham) CT'd y -f w Lfco ±fE£>-tHf >£r#f £ 
IhUSSK, Ca- 32 PD dCTPTfcttLfcdes 9 var BfrJtfcCO* 

>*±m<Dx? v--yjrtmi:&flrT*D"y>ftmu ^n-yDNAi/wy 

U^X1-*DNA»ffr©fi*<k*0->^;l/3il**Jt|a[L^o fOg^ X 5 
<!: A 15® 2 ? o-y;o<*&&^ ;U£^-U 3fc>T>-!r- hD-NABrJtOg 
$ t^n^nilfect^lSkbpT^o^^feg^OORF^^^t^Jc-r-^i^iJ 

TIMf >#tfr£frtt o Aio *®&MkXho\X'VjmL"<( 7V ?>( XTZ 2 ? o 
- > £ 5 kbp©D N ABrfr^fctilStlrt:©-^ C *l£pBluescript SK- 
(Stratagene) OXho I -<M blzV7? D-->rU X 5 tX 15ft*ODNA 
mK**tl?tl$tt77XZ Kp 5X£pl5X*r&fc 0 P 5 X t p 15X©8lffltt 
fWR»*iftH£ffc»JJfc8Lfc££5x £ fc*=E-®yy ADN A*f>r*£fr£*iJ 
»r£*l/c C$3BI: A 5, A15*JJ:r>'pl5XO>r >lr- hDNA»fn-©«SIIC#, 
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*7jk"?o mfrVLtz&fsmtTst u-->^©asT?^o-yodes 9 var 

^wyiJ^^fXL/:DNA»ffr^to *^gmdes 9 nid ©fl^ 
i-feV^IS^^lSJ^-^o *ffl^£EPtedes 9 nid ££ir<fi#«Z> *>-y 
£^t*o 5, 1. 25£ £#0. 5kbp©#'<-te£©&0iC;fctf X7-*-^fto 
«j|8**Oft^ti. B, BamHI ;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, EcoRI ;RV, EcoRV; 
S,SalI;P,PstI;X,Xhol£^;t-) o 

$RB**SWiBxoIII£J:S7 f >r U -->a $ K£pl5X<fc 

frJffrifcU des 9 var t&rJW'W 7 U *W X^*««**trtt 2 kbp©D N A»r 
frOigSEJiJ^^DNA^-^rV^-^ffl^T^L^ (M 3 El) 0 
*©DNA»rfr4 1 Cte834bp;^£tt£ORF (des 9 nid) a<#£ L (E?'J#"t 

3 ) . 278^sor ^ j m&3- Fsnx^ 5 tmfeznti (ie?ij#-t4) 0 & 

n LfcAnabaena variabilis 4^©des 9 var ftr/t^- KL"CV 
2>TZ;&mn (SE^Jg-t 2 ) «h<D*S|olteli#j80%T&o*:o $ t>C, 

#7 s jwtmnvf&iftvy * (genetyx ; vy w^rmm tmwt&& 
x$7 x jmmnoT-^^-x cemb l&x&d d b j ) ^m^xmm^om 

l>7 S y&@^J©*fes£&ffte-3fc<i:C6x 7<)707f7o^- C o A^l^fQ 

H : des 9 nidi ^"5 XOXfT o W /P- C o A^I&flMb** (MS CD 2 ) © 
7 5 yKEyiJOifcR) *^ SStftLfcdes 9 nidi^l»K£**&f[lfl:*-S»*£ 
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mnw 3 ) des 9 nimfcTcDjzMm-ev&mz*. zm&mfe 

Anacystis nidulanste^fi&fttffcBm*!: Lrmn^m^ Lfc^MiO 9 
TOfOlW-SA Q tiL^mQfoWMfe&lfrgftzte^ (Bishop, D.G.et al. f Plant 
Cell Physiol., 27:1593,1986) fztt>, des 9 nid# 3 - Kf & U ^7 f- K£ 

l&L-fco in^s 9-£ LTpET3a(Novagen)ffll^ ^©NdeliBamHI©^ 
des9nid£TS ^ *Sglc£rff ttT 5 ;K^S^ffii:LT^n--V^t5 
£££&T©<fc9»cLTfTtto*:o des9nid©=J- V? Z ? 9 <DC*ffim 
ttfcfcBanHIlM h*AftSfc»^ C*SS£ttir 2 ©^©i£gie?iJ£{£o-r P 

t>xy7^7-;5' -ACGTCATGGCCTGCAGT (TUtiPstliM h) (@£?ij#4§- 9 ) 
7>ftVX^5^7-;5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 Sift it BamH I If 
-f K 2««tt* hv:7=i K» (I£?iJ#^lO) 

pl5X££#M<i: LT±fE© 2 o©75 >T V-£fflOTP C RSjS&frte 9 t#7 1 
4 0 b v<Dm®i)<& £*U cn*pUC19©Smaiapfi[JC^y^ n-— >^LT4S* 
Eyyjc|UJ*^©tt^C<t:*ttBLrt:o CO^Sibtlfc^X; K©BamHI©T 
aftlctiBcoRI«ti:A<^i;A:o ^n*BcoRItPstI-eiS{c«»f Lx — ^ pl5Xfel5l 
t«ISI!f*Tfl!0»r-r SditcJ:^. Xl-y^n K >©E&fc:BamHIS&&£a!IA L 
/Co K£SalIT-K»rLfc8L 4 «©dNTP#^T"eDNA# U * y-V 

KlenowBrftfcfflHTFilll inKJfc£frttl\. ?| £i^£HindI I ITttlfr L£o Ctl 
fC. JKT©2S©^S)cDNA^t>fiJ(;ST^7 p ^-?r^A^S*(-ct«9T ^ -/ 5fc48fflJ 
fcNdel«tt**ALfco fin**. 

5' -CATATGACCCTTGCTATCCGACCCA (TUttNdel) (ffi?«J#-^ 1 1) &tf 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 fiffc (iNde I If h . 2 filft JiHindl 1 1© 

-B) (lE^J#-t 1 2 ) 

^f^/HI^LT/^^-iLfc, H±©cfc9lcLTHj**:y7X $ K ( 
pDes9Nde) (Molecular cloning pp. 250-251; 1982) C^^tiSLfc 

*S§S1*BL21(DE3) (Novagen)©^ >t'x > Hr;Hc2»ALs T > hT-> 'J >j&te 

1 4 



WO 95/18222 



PCT/JP94/02288 



(CfcSSSiJ{-<k O^fMKJftttB L D E S 1 %%tz 0 

B L D E S 1 RtfpET3a(D*£W-r£BL21#: (B L 1 ) <frl00ml<DM9igit& ( 
200 #g/ml<DT y tf *> U >, 4 mg/ml ^3-7s 10//M FeC13, 0. 5# g/ml t*' 
* i VB1, 1 mg/ml ^7 If ^ (cg®L> 3 7°C-e^*Lfc 0 

&S600nmT0.50.D. tc#£tTigg£i^tf*:& N -Y 7 7*n fc•;^f•;i-7^f 
5* b'> K(IPTG)^*^lglmM{C/«j:^ct-5(cin^/Co IlcifflflU A 9 
&^t&*D4t»f5t«£?cD!£^£if#L*:o [njiR. L fc^Ii^ U -y h£l.2K NaCl 
"eSfcofcgU JJIS£*filiJ Lfco S§K(iBligh<!:Dyer©^}* (Can J. Biochem. 
Physiol., 37: 911, 1959) Tifitii U 2. 5 ml© 5 ? J -;UT^ 

lt85^c 2 ma^fcfemtflgwz* *MtLtz 0 ctzmmmt 

y^C-R7A plus (a^flF^r) ^ffl^^o *SJH£&©Sf! 1 ^ic^-r 0 





16:0 


16:1 


18:1 (11) 




B L 1 (0 B#|fi|) 


4 7 


2 0 


2 9 


4 


b l i ( i 


5 0 


1 7 


2 9 
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4 4 


2 2 


3 0 


4 


B L D E S 1 (1 BtPa 1 !) 


4 0 


2 8 


2 8 


4 



BLDESlt'lil 6 : 1 tfmiJQ LT^£ d i*<W b»A^*So BP 5* 

RLfciCl^ BL lfcMcJt^BLDES 1TI116 : 10*<£bt\ 18:1 
(9) t>£j£U des 9 nid K^*#U^f - Ktt 16:0 tf^t)T?tt< 

1 8 : 0 4>g®£ LT^ifefDfl&te^fPtil1-SCid<^$tL/Co 
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Anacystis nidulans&*<Ddes 9 nidit£^£ft©J; 9 \z LT?'<zi 

pDes9Nde*SacI<tSalITW»f^S*»wJ;*)M**©l3W»tt^**n^des9 
nidJtfe?»r>i-jW»&ft*« x > Ktf ©RuBisCOite^ ££ir* o - > 
PSNIP9 (Schreicherbs EMBO J. 4,25(1985)) ^ k^f*^© transi t@52?ij£ 
HindllltSphnMZjatliU ^ni|n|— O*II8»*T?i0»r LA:pUC118{c^ a-- 
>/t5Cti:«tO> transitE^J©T^lc-r;l/f-^ a-->ri^-r h£W1"£ 
^57 = K ( P TRA3) COHindHI-^ h £«Kr&KlenowIMS-CFi 1 1 

inLXbal 'J -£l>ttfc (pTRA3X) 0 CC^7X; KpTRA3X£Sal IiSac 
ITMCTBrU $ ilc|iI-04!llS»*-t?-ei»f1-5*»c«koT#/2des9 niditfi? 
mfr&WAltz (pTRA3Xdes9) 0 ZO^^X^ K7? teRuBisCO© trans i tEfllM 
Ztltm—®vtfrW-Cdes 9 niditfe^BtRStlSo Ctt^Sac I 
tXba ITtO»fLTftfc^-5«[«5ffl©^^^-»cffA-rSo m.mW^M^^± 
D -y^; KpBI121(Clonetech)*lWP8»*SacIi:XbaI77W»f Lti/:^5X 
~ KpBI(-GUS)tej3-Glucuronidaseil£^ (GUS»£^) &#A,t?*5 1>?\ Ctl 

NOS) ^-^^-^-OPatcKr^L^Aafi^ffA^SCiJcJ:?). 
©#Affl^:7^- (pBI121(-GUS)Rbsc-des9) Z%tz 0 
( 2 ) pBI121(-GUS)Rbsc-des9©T**n/<? x U A^O^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50ml©YEBig±iil (1 l^fc 
n'-7x^75g, 1 g. ^7 h y 1 g. •> a tt 5 g. 2mM 

MgS04(pH7.4)) fc»«U 28V-C2mmmm'&. igmmZS, OOOrpnu 4°C, 20# 
Lfco g#£l0ml©l mM Hepes-K0H(pH7. 4)Tr 3 gift o tz'&^ 3 
ml©10X^U -feD-4/7? 1 ESfc^x ft»WC 3BlO10X^y -bci-;Kc»jS}L 
tDNAiAffl7^oA^f'J9AiL/:o 

:cDJ:ai: LT*§*:®&50/z 1S<[>'huIS©^5 X ^ KpBI121(-GUS)Rbsc-des9 
1 // g£* a ^ «y HcAtK ^ U ? hP#U-5/ a >Sll (Gene Pulser; 
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BioRad) %m^T 25 y. F. 2500V. 200Q O^frT-m^^VUX^^Jj-. -f^ 

-7tC&U 800 #1© SOC^tffe ( 1 l*§fc*) h 'J"/ h > 20 g> 5 " 

g % NaCl 0.5 g, 2.5 mM KCU 10 mM MgS04, 10 mM MgC12, 20 mM — 

pH7. 0) ^riDX.. 28^^ 1. 5^S#S^f* Lfco 50#l£. 100 

ppmOrt^vf i/>£$tS YEB«^i§*tfe 1.2JO ±C|| S 28°C-e 2 B 

fcdesgnidite^BfrJt^^n-^t >^#flc<t ^7X; K 

pBI121(-GUS)Rbsc-des9£#-/^T^ 3 d £ £ 51 U L 7t o £ ©Agro bacterium 
tumefaciens&ALBBSDES t v$Mo 
(3) ^/<30il^ 

±K©MftALBBSDES£. 50ppmCD77 «> y^tSimW^M^2S°C, 2 B# 
M<h9^»LfCo i£#&1.5 ml£ 10,000rpnk 3 #fig«& lTMm%L, t>±^ 
4 i/>£E£< fc&lc 1 ml©LB^T:-^fe^L/Co MJC10, OOOrpm, 3^-Fb^^LT 
1.5 mlOLB^«fe{c:S51^L^fflS^i:L/Co 

MfclO^S-t^gL ££K7k-?3!H&l\ M^©^±-e7K^KoT^ 

-Urt(DMS-B5igi& C<> VjVT?- V\. 0 ppm. T^^l/VM? 0.1 ppnu S. 

0.8 X£^tT) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) ±{C. -7-y No. lit ft (0 7.0 cm) £fi£. £©j£££{c 

MZ±\zlTm*W^tzo ; s + -u*'<77 * ;UA-e->-;uLs 16B#F a m 8 
B|FeM<D^ai]-e 25°C\ 2BFb^SL/Co ol^T? ^"7 * -5 > 250 ppm^t; 
MS-B5i#itfe±(C^L. 10B ffl«£ LTT *'n f- .j ^7 L/c 
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Ii;^?^^ 250 ppm& r/rt^-f '>> 100 ppm£#£; MS-B5^ilfe±{cM^ 

ikCtZo Mic 10BPb^S^> Mlt->a-h^^77t7> 250 ppm&tfrt' 

100 ppm££fr MS-HFigife (^>y;l/7f->^t7^ 
$ttl^ MS-B5ig*fe) JCgflcLfco lOBPalig^L Itz - h Zii i-? 
4 iyym^O^M^Wt U y^yhtf-y ^XP l 3©^^7*5> 250 ppm£^ 
tT MS-HFigflfcfC^Lfco 

t mmm 5 ] * * < =» © y v ^ if > s. ov - if > 

gWitfe^O^A^iie-rS^fe. 3 ^£,DNA£ffi 

tbU Ifif >&f>V — yfttixZftitZo fJ ADNA©tttU^WCTABi4-e 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) {Ctfco-arfto^o £fl-£> 2 gO^A'noi^^flrtx^t, 
CTAB»ttiiig»f&-e?V ADNA». 1 0 // g © D N A ^$iJK^^EcoRI 
iXbalTiJJifmo. 7XT#n-x>!f;l/TmM^»Ls fOtt^o>I (Hybond 
N+; Amersham) iCO. 4 N NaOHTf&^Lfco C ©J^(CpTRA3Xdes9^t> transi t# 
^©^^k^stfe^^P-^i LT. , 6 5°C-ei Q^m^^yV 
-•> 3 >-t^c<fc{c«fc«5g ttite^ ^<ny;A jc*i<£.;a £ tit ^ £ c <h £«t 

U o 

£frtto^ 0 7j^(i^T-^'7Af-^<>7>^«c e ta?ifcB^tT^^ (Nagy, F. 
h: Plant Molecular Biology Manual B4; 1 (1988)) . poly(A)+RNA£*;l/A 
7;l/-rt FAQ<DTttv-X*fJl-?m%,frn'&, ±4uy^ (Hybond N; 
Amersham) tCig^U IMf V&£|5]ii©'W "/ U ^>T-tf- > 3 >JC«fc «9^L/c 0 

i * ©i© r n a l t ^ 5 o t*< N z<D*fri>%mm.<Dg>^mw 
iz-D^xmnfrtiTZftte^tzo 

CH»J6) ^g^^/<3©Ii®©MK^ 

pBii2i«g3£&Lrt:^<=i©^s>> KiTv^mz^oKxy T*isjiri) -t? 

o-;b (PG) ^ ZJl<-7**Jtfi'J\'i?7i'J\'yV-ku-j\s (SQDG) m<Dffi 
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(1) ±mn®ti}& 

JjggoatiJWBligh-Dyer^ (Can J. Biochem. Physiol., 37: 911, 1959) T* 
ftti^fzo Ifi2g®I (-»©**tt#<!:"*-5£*ttl g) £>*T?»|»rU 
CtlfC20 mlO^no^yUA : y * y ( 1 : 2 x ftfcjfc) £Jn;U **5>* 

1f-"ell*«5MftN 15#IHBMILfco Cftl^nn^M 12mi&tf|£S7k 
12ml *iD^L»:L<«^L^:«x 3000rpm . 4°C. 30»K©a41^*Jl 
© 2JI»c#ti\ WiiJl (TJi) £lsHKLfco cftlc&i5S0i*y-;i/£;&n;LT. 
p-2MJ-i/<#l/-*-£flH,\ 30t«ETt?»H*l»V^o CM2 ml® 
^DDW : y 2J-)V (1 : 4, #g|J£) fCfgj&NU ^BBHfflffi«!li Lfco 
C ©-S|S£ 5 % y * y -J\s&iM.m&m ^TfcilSO^FjSK: J: *> &31^-£ Cifs ^ 

( 2 ) JBR©#H 

DEAE-Toyopearl 650C (IV-) ©M&2.5nl£l lfflfc»* h U * ATkjgiK 

(pH7.o)25 mi tmtfm&mt Lfz 0 y ^y-^TJi&afc&u 

50 ml©*PP*4/A : y ?J-Jl (1 : 4. #«&) TPft^Lfco 

i^i:, £HHKffitH$l&#5.M::2^t;}\ 50 ml©^DD^;l/A : y (. 
1 : 4. WmUO -Z^Jtf^t Yi/AsXTi/fryV-ku-)]/ (MGDG) . V1f 
5 9 h i/))/ : JT isfrifV -fen— ;l/ (DGDG) . *X7rf 
V (PE), *77rf^3U> (PC) £&HJLT n fpttfll© (MGDG. 
DGDG. PE. POl^ilfco i^id 5 mlOfjsKT?**? r f-VJUz U > 
(PS) £j£tiiLT|&£. 20ml©?PP*;UA : y * y -JV ( 1 : 4 . #i»Jt) 
7?^®f^^L^x 50 ml©?PP*;l/A : y ^y-;U : 10 MRs»7>*-tf 
A7kf§& (20:80:0.2. frfeifc) "CP G. SQDG. *X7 7 f ^-»K^h~ 
;U (PI) £#t?®#£#fco C©®#!C 15ml©.t*y-;l/£in;U ^BET"? 
*fc*l*^fco £ft£0.2ml©* pp*;UA : y *y (2 : 1. ttStlfc) (C 
#frU KttBBS (PGx SQDGn PDl^iU, 
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MGD G> DGDGn PE. PCI^«, >r<< 3 a * p v h ?3 7 4 - 
(^7hok'-X, tho^±) {cj;^ 3 6»;:»KLfc. BPS. *op*,UA 

74rh> (4 : 1) % 7-trh>. y#y-^«K*iUt54 x *Jg* (MGD 
G> DGDG) ttT-fe U >J3ISC (PC, PE) i*y * y -;l/-e»Hi$tt 

(3)ii^7h^7^- (tlc) (c^spGoranat&KjHrii^ 

(2) T»A:B»*S/y*yyi/-TLCri/- h #5721 (Merck) ^ILfc. 
RH*«£LTtts »ttffijtO#^ti^DD*;UA : 74? h > : y * y . g£ 
^ :7R (50:20:10:15:5. #8fJ£) * o D : y * y 

: 7k (70: 21: 3, #«Jt)*ffl^fc 0 TLC-e#$£&. 7'J A'J > (8 0 %7-fe 

ttf S C <b ic J: 5 ^ojgS©H^«|^ U life L fcJ&S* •> >; * y^r 

Ute&teZ mioy >y-4/tt5»»*Jo^ ^^T85°C-^2^^^: 

Jw, M55^v/'J*W^5m 1 o^dd^a : y * y-,u (2 : 1 ) m 
mT'WSM&miRL, &BLfc« % l ml©50 mM TrisCl (pH 7.2)^.^0.05 X 
Triton X-100 Ztia*., » L < «& LTJ3M®£#tfc$ ?^y**t* ( 
Rhi2opus delemar) If ( 2 5 0 0 U ; U >#-&) £;&n>L 3 7 

*CC3 0»|IBfta^*CilcJ:*)*iRW»C8n-ltt©ffl|J»»*^|ps^. c 
OSlSS^«-gM, TLC (* a n*;l/A : 7Hr f> > : y *y -yU : : ^ 
= 10:4:2:3:1) «fc 0*SJ6©»R N 'J l /#> &tfJ&J|&»K:#flt Lfc. 

& @jk Llu5&Oct 9 icy ? y -;H££$-ey fvWfcJBll&K&Sfco 

h/N- y * C -R7A plus CA*SI^9r) *ffl^fc 0 ^ffi»®»**#2* % PGIC 
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P Glzm&Ltzmtt]MftVt®&&frZ>. Anacystis nidulansfi3fe®IIJi£®?^g& 
faftg^£f£^LT^6?£g&&^3Tf(i 1 6 : 0 OVl^ f- >g?) j&<*IHc 
m<0. Z<Dfrt>*0 (C 1 6 : 1 c i s^it^T^S*. £tz, 'J>M&-ofzl 8 : 0 

mum^fk (1 6:0 + 16 :'l trans+18 : 0 (Xf7 U >SO ) 

L/:^'<3fli5 5%if L<fi<^oTl^ 0 PGOsn-K 2&giJ©^tff 
mgkfrb, s n- 2 «9 8 (16 : 0X«16 : ltran 

s) -e£a6S>ftT&^ ffAKCitfe^AfCctO^L^ 1 6 : Kit^Tsn 
-\\Z&Z>ZtmmLtz 0 ftoT, CO^t&?D^^iife^^^S^L/c^ 
A'noPGOs n- 1 &®g&OTJ»$Ni^&T4>te < Sotl^a^M^T 
&oT> sn-K 2M&*K. Rfflf> S&fD^H 1 ® 

t)<t>fr2>o 
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— 2u ^OMI©MGDG, DGDGs SQDG, PC> PE> PITt>> 
1 6 : OOD&'Pt, ^icWLfcl 6 : 1 <D 1 0 %W&<D*im<W <9 s 

2fc> 1 8 : 0 O^mmit hM^-^tZo C<Dj*>, MGDGiDGDGlc^^' 
Tlil 6 : l©^«±iLts n- lfttc& o fc^. s n - 2 ftj^ £ *> 4>*& 

unsn^o mgdgs dgdGs s q d gs.o*p g tezizmmmzftft-t zmm 

-e*«9> 5 >gr?r&<5 Anacystis nidulans©^?n>fb^^^»©m^#:T 
T. Cftb© 4 ScDfl^gfi Anacystis nidulans©J^(c k#£-r<5^-e& tr> N ;^f£ 
Anacystis nidulansOJK{-ti^ Ltt^JMTe* t) s L^t>?S^*t^7?«±(cS 

CCDi:?{C N ^JMEtft^'<3®teSI^*f©e*^&x Anacystis nidulans&3fc 
£»T©JSR0 1 6 : 0<hl 8 : 0 «rffii6TS**^ < *&ftHbT'£ 5 d i^*H 



#5 3t fio^AIC<Dttl»K^4ff 





16:0 


16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


116:0+18:0 




26 


0 


0 


0 


5 


2 


47 


21 


31 




17 


13 


0 


0 


2 


4 


58 


6 


19 



C©*S£*^ Anacystis nidulans^CJUM^fifefn-fb^ti^ K^^C 
£iC. «©*tt&f*C*5^Tfcl 6 : Oil 8 : 0 <Z>3^SHfc£tei£ LtzZt 
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ts us-mmm^w^. 2 5°c> i Qmmm, ^mr^cDB^^Mm^^zti 

4°CiIM:ft©k£-ei 1 BF B m£jSiIL^ 2 5 VT*2 SFelit^L^e 
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im&mi 

m&i&^ : i 

ie^lJOg^ : 1 9 6 

mn<om m& 

W.F\<Z>MM : Genomic DNA 

£$F£ : Anabaena variabilis 
: I AM M-3 

mn : 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

I5^j#-t : 2 

mmo&z : 6 5 
mnow. :7i;t 

: Anabaena variabilis 
: 1AM M-3 

mm : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5 



WO 95/18222 



PCT/JP94/02288 



mn^ : 3 

WMO&Z : 8 3 7 
K7IJ©S^ : Genomic DNA 



%EM%i : Anacystis nidulans 
W% : R2-SPC 



ATG 


ACC 


CTT 


GCT 


ATC CGA 


CCC 


TTP 


ATH 


PTP 


npp 


ATT PAP 
nil l/rtv 


ATT 
nil 


TTT 


AAC 


TGG 


CCC 


GCT GTG 


GGC 


TGT 


TTT 


GGC 


ATC 


ACC CTA 


GGC 


GAA 


GTT 


CCC 


AAA 


TGG CTG 


GAA 


ATG 


CAG 


CAC 


GGC 


CCG ATC 


GAA 


CAC 


TCT 


GAC 


CAA 


GAT GTC 


GAT 


AGT 


CAC 


TTC 


CTG 


TGG ATG 


ATC 


AAG 


TTC 


ACG 


CGC 


GAT ATC 


GCT 


TAT 


TTC 


TTC 


GGT 


GTC CAA 


GTC 


GAG 


GCT 


TGG 


GTT 


GGC AAT 


GGC 


CGC 


TTG 


GTG 


GTG 


GTC TAC 


CAC 


AAG 


TTT 


GGC 


TAC 


CGC TCC 


CAT 


TGG 


GTT 


GCC 


CTT 


CTG GCC 


TTT 


TAC 


CAG 


TAC 


TCG 


GCA CGT 


CAT 


TGG 


TTG 


ATC 


ATC 


TGC GGC 


CTG 


GTG 


GCG 


TCT 


CCA 


AAC AAC 


TAA 



P.PP TTP AAP THH PPP, APP 
UV/U 1 1 \j nnv luU jUvU nil 


p.pp 


PTP. 
1/ 1 u 


CTG TTA GCG TTC CTG CCG 


GCC 


AAC 


GTT GCG CTG TAT TAC ATT 


ACC 


GGT 


CGG CTA ATT TCG CAC CGT 


AGC 


TTT 


CTG GTG TTC TGT GGC ACC 


TTG 


GCC 


GGT CTG CAC CGC CAC CAT 


CAC 


CTC 


GAC TCC AAC AAG GGT TTC 


CTC 


TGG 


ATT CCG GCC CGT ACG GAA 


GTA 


GAC 


CCT GTC TAT CGC TTC TTT 


AAC 


AAA 


GGG GTA CTT TTG TAC GCC 


TGG 


GGC 


TTC GTC GTT TGG GGG ATC 


TTC 


GCC 


TGG CTG GTG AAC AGT GCT 


ACC 


CAC 


GGC GAC CAG TCC ACC AAC 


TGC 


TGG 


GGC TGG. CAC AAC AAC CAC 


CAC 


GCC 


CAG TGG TGG GAA TTT GAC 


TTG 


ACT 


GTG GGT CTG GCT CGC AAG 


ATC 


AAA 



AAG CTT 
GGA GCA 
GTG ATG 
TGG CAC 
TAC GTG 
TGG ATC 
CAC CAC 
TAC GAA 
GGC GAC 
CTA CTG 
TGG TCT 
GTC ACT 
GAG TCT 
GGT GAA 
GGC CTG 
AAG AAG 
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mW&Z : 2 7 8 
EJ|J©M : T S J m 
Mn5>- : MR 
ETA® SB : K 

: Anacystis nidulans 
W% : R2-SPC 
E70 : 



Met 


Thr Leu 


Ala 


lie 


Arg 


Pro 


Lys Leu Ala Phe Asn 


Trp Pro Thr 


Ala 


Leu 


Phe 


Met 


Val Ala 


He 


His 


He 


Gly 


Ala Leu Leu Ala Phe 


Leu Pro Ala 


Asn 


Phe 


Asn 


irp 


Prn Ala 


V» 1 
Vol 


ui y 


Val 

Val 


IMC I 


Val Ala I pii Tvr Tvr 

fill Ala LCU 1/1 1/1 


1 1 Thr fil v 
lie lui u l y 


fvc 


r He 


u i y 


He 


Thr Leu 


Gly 


Trp 


His 


Arg 


Leu He Ser His Arg 


Ser Phe Glu 


Val 


Pro 


Lys 


Trp 


Leu Glu 


Tyr 


Val 


Leu 


Val 


Phe Cys Gly Thr Leu 


Ala Met Gin 


His 


Gly 


Pro 


He 


Glu Trp 


He 


Gly 


Leu 


His 


Arg His His His Leu 


His Ser Asp 


Gin 


Asp 


Val 


Asp 


His His 


Asp 


Ser 


Asn 


Lys 


Gly Phe Leu Trp Ser 


His Phe Leu 


Trp 


Met 


He 


Tyr 


Glu He 


Pro 


Ala 


Arg 


Thr 


Glu Val Asp Lys Phe 


Thr Arg Asp 


He 


Ala 


Gly 


Asp 


Pro Val 


Tyr 


Arg 


Phe 


Phe 


Asn Lys Tyr Phe Phe 


Gly Val Gin 


Val 


Leu 


Leu 


Gly 


Val Leu 


Leu 


Tyr 


Ala 


Trp 


Gly Glu Ala Trp Val 


Gly Asn Gly 


Trp 


Ser 


Phe 


Val 


Val Trp 


Gly 


He 


Phe 


Ala 


Arg Leu Val Val Val 


Tyr His Val 


Thr 


Trp 


Leu 


Val 


Asn Ser 


Ala 


Thr 


His 


Lys 


Phe Gly Tyr Arg Ser 


His Glu Ser 


Gly 


Asp 


Gin 


Ser 


Thr Asn 


Cys 


Trp 


Trp 


Val 


Ala Leu Leu Ala Phe 


Gly Glu Gly 


Trp 


His 


Asn 


Asn 


His His 


Ala 


Tyr 


Gin 


Tyr 


Ser Ala Arg His Gly 


Leu Gin Trp 


Trp 


Glu 


Phe 


Asp 


Leu Thr 


Trp 


Leu 


He 


He 


Cys Gly Leu Lys Lys 


Val Gly Leu 


Ala 


Arg 


Lys 


He 


Lys Val 


Ala 


Ser 


Pro 


Asn 


Asn 
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«©# ■■ — *« 

W&\ : 

ATGACAATTG CTACTTCA 

iB?«J#-t : 6 
ffi^tj£DS$ : 1 5 

mnom. : MI? 
se^j : 

GCTCTGGGGT TGTTG 

S£7iJ#-t : 7 
E?iJ©gS : 1 5 
E^IJCDM : M® 
: -*« 

K^IJOSIS : ffe©M& £/£DNA 
• CAACAACCCC AGAGC 

K?iJ#-t : 8 
E?"J©£3 : 1 8 

w^rnvm : &® 

: -*H 
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ISM : 

RTGRTGRTTR TTRTGCCA 

mm^ : 9 
mmo&z : 1 7 

mom. : 

I2?|JCDS£I : &&&& £fi£DNA 

ACGTCATGGC CTGCAGT 

: 1 0 
12^iJ©^$ : 2 6 

: -#* 

E*J : 

CGCGGATCCT TAGTTGTTTG GAGACG 

: 1 1 
i5JiJ©M$ : 2 5 

mnom ■. #wt 
mom : -*n 

ethoses : tiil©&& £rJ&DNA 
E?"J : 
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CATATGACCC TTGCTATCCG ACCCA 



wzm^ : 1 2 

IB?iJ©^$ : 2 9 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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If 3fc © 15 ffl 

- K^*«e?*<E^J*^3 JCl5«©**E^J*^tfDNAttT*Stt*©|gffl 

4. 2h$©9&bb$ i ^msh 3 £©^f na>©TO*0afi?xttSKafc?© 

7. 1##©$bHJ& 1 3 5©t»*f ft^TOttcafeTOttSttafc^© 
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mi 



10 • 20 30 40 . 50 60 

des9var ALGLLLLYLG6WSFVVWGVFFR I VWVYHCTWLVNSATHKFGYRTYDAGDRSTNCWWVAVL 

• • • ■ • I t • • ■ 

• ••••« &»••••••• • • 

MSCD2 LVPWYCW6 ETFVNSLCVSTFLRYAVVL NATWLVMS AAHLYGYRP YDKN I SS R EN 1 LVSMG 

240 250 260 270 280 290 



des9var 



MSCD2 



VFGEG 

:x 

AVGER 
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4 



10 20 30 40 50 SO 

des9nid MTLA I RPKLAFNWP.TALFMVA I H I6ALLAFLPANFNWPAVGVMVALYY I TGCFG 1 TLGWH 

X« • • * •••• , i , 
•'• •••••••• • , • • 

MSCD2 DDEGPPPICLEYVWRNI I LMAL LHLG A L YG I TLVP S C K L YTC L F AY LY YV I SALG I TAGAH 

60 70 80 90 100 110 

70 SO 90 100 110 120 

des9nid RL ISHRSFEVP KWL EYVLVF CGTLAMQHG P I EWI G LHRHHHLHS DODVDHHDSNKGF LWS 



■ • • • • 



MSCD2 RLWSHRTYKARLPLRLFLI 1 ANTMAF QNDVY EWAROHR AHHKF S ETHAO P HNS RRG F F F S 

1 20 1 30 U0 ISO ISO 170 

130 HO 1 50 1 6 0 1 7 0 

d e s 9 n i d HFLW-MIYE IPA-RTEVDKFTRD IAGDPVYRFFNKYFFGVQVLLGVLLYAWGEAWVGNGW 

X« • • • • • • • ■ 

• •• • ••••• •*■*••* ■ • • • • i • • • •• ■ • 

MSCD2 HV6WLLVRKHPAVJCEICGGKLDMS0L ItA E KL VMFQRRYYKP DLLLMCFVLPTLVPWYCW6E 

180 190 200 210 220 230 

180 190 200 210 220 230 

MSCD2 SFV — VWGIFARIVVVYHVTWLVNSATHKFGYRSHESGDQSTNCWVALLAFGEGWHNN 



• • i* •••••••• ••■ • • ••• •• 

• • ••• •••••■••*»« • ■ ♦ » » • ••• 



MSCD2 TFVNSLCVSTFLRYAVVLNATWLVNSAAHLYGYRP YDKN I SSR EH I LVSMGAVG ERFHNY 

240 250 260 270 280 290 

240 ' 250 260 270 

des9nid HHAYQYSARHGLQWWEFOLTWL I ICGLKKVGLARKIKVASPNN 



MS CD 2 HHAFPYDYSASEYRWHINFTTFF IDCMALLGLAYDRKRVSRAA 

300 310 320 330 340 
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